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Table S1. Sequence identity (%) between the RRM domains in the benchmark.

PDB 1B7F 1cv) 2MGZ 2YH1 3NNH 4BS2 4NOT
RRM 1 2 1 2 1 2 1 2 1 2 1 2 2 3
1B7F 1 100 | 38 | 34 | 29 29 24 | 19 31 21 21 | 27 | 21 21 24
2 38 | 100 | 26 | 24 | 28 28 | 25 29 32 32 | 25 23 19 24
1Cv) 1 34 | 26 | 100 | 31 27 22 17 19 25 25 | 27 | 27 16 16
2 29 | 24 | 31 | 100 | 24 | 30 17 | 29 27 27 | 23 13 14 | 26
2MGZ 1 29 | 28 | 27 24 | 100 | 28 | 24 | 20 | 25 25 | 30 | 27 | 20 19
2 24 | 28 | 22 30 | 28 | 100 | 13 26 | 36 36 | 32 30 8 28
2YH1 1 20 | 25 17 17 24 13 | 100 | 18 18 18 19 24 17 13
2 31 | 29 19 29 20 26 18 | 100 | 23 23 | 21 18 13 20
3NNH 1 21 | 32 25 27 25 36 18 | 23 | 100 | 100 | 25 27 14 | 20
2 21 | 32 25 27 25 36 18 | 23 | 100 | 100 | 25 27 14 | 20
4BS2 1 27 | 25 27 23 30 32 19 23 25 25 | 100 | 24 16 15
2 21 | 23 27 13 27 30 | 24 18 | 27 27 | 24 | 100 | 11 17
4NOT 2 21 19 16 14 | 20 8 17 13 14 14 | 16 11 | 100 | 7
3 24 | 24 16 | 26 19 28 13 20 | 20 20 | 15 17 7 100




Table S2. List of the 850 PDB structures used for building of the fragment library.
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Table S3. Index of the anchored nucleotides in the RNA-RRM complexes structures.

RRM 1 ‘ RRM2
RNP-2 ’ RNP-1 ‘ RNP-2 RNP-1
1B7F 2 ‘ 3 ‘ No aromatic 9
1CV) 2 \ 3 \ 5 7
2MGZ 5 ‘ 6 ‘ 10 11
2YH1 3 ‘ 4 ‘ 6 7
3NNH 4 \ Exotic rotamer \ 9 10
4BS2 | No aromatic ‘ 5 ‘ 8 9
4NOT | No aromatic ‘ 4 ‘ 10 11

The numbering of a RRM refers to the 5' (RRM1) or 3' (RRM2) part of the RNA that it binds, and not to their
order in the protein sequence. The indexes refer to the nucleotide sequence that was docked, 1. e. after removal
of the non-bounded nucleotide from the PDB structures.

Table S4. RMSD between each bound fragment of the benchmark and the closest conformer of the
corresponding sub-library, after withdrawal of the bound form from the sub-library if present.

levj 1b7f 2mgz 2yh1l 3nnh 4bs2 4n0t
frag. 1 1.73 0.92 0.37 0.27 0.73 0.21 1.45
frag. 2 0.43 0.76 0.44 0.43 0.42 0.17 1.84
frag. 3 0.25 0.57 0.67 0.18 1.38 0.45 1.08
frag. 4 0.19 0.51 0.53 0.71 0.61 0.32 1.20
frag. 5 1.20 0.85 0.68 0.28 0.73 0.55 1.65
frag. 6 0.95 1.03 0.22 0.44 0.53 0.42 0.80
frag. 7 0.45 0.29 0.35 0.53 0.67
frag. 8 0.66 0.59 0.58 0.89
frag. 9 0.58 1.53
frag. 10 0.74 1.93
frag. 11 2.17




Table S5. Closest pose and number of hits (RMSD < 2 A) in the top-scored docking poses for each anchored
fragments, compared to the closest conformer in library after perfect fitting to the bound form, and to the
conformer corresponding to best docking pose after perfect fitting to the bound form.

RMSD (A, coarse-
Docking RMSD(A)after fitting grain) of the
Docking run predicted anchor(s)
Min ) Closest conformer in Conformer of the
. Nb hits Nb poses . .
RMSD(A) library best docking pose
1B7F Frag 1 AMB 15 3 1000 0.9 0.9 1.0-1.3
Frag 2 AMF 1.0 20 1000 0.8 0.8 1.0-1.3
Frag 3 AF 13 22 10000 0.6 0.6 1.3
Frag 7 AB 0.8 73 10000 0.4 0.4 1.4
1Cv) Frag 1 AMB 2.2 0 1000 1.7 2.0 1.0-3.2
Frag 2 AMF 1.9 2 1000 0.4 1.5 1.0-3.2
Frag 3 AFB 1.8 1 100 0.3 0.9 32-0.8
Frag 4 AM 13 1 1000 0.2 0.2 0.8
Frag 5 AFB 1.7 4 100 1.2 1.5 0.8-1.4
Frag 6 AM 13 1 1000 0.9 0.9 1.4
2MGZ Frag 3 AB 1.7 12 10000 0.7 1.5 1.6
Frag 4 AMB 11 6 1000 0.5 0.6 1.6-14
Frag 5 AMF 1.0 7 1000 0.7 0.7 1.6-14
Frag 6 AF 0.9 11 10000 0.2 0.2 1.4
Frag 8 AB 2.4 0 10000 0.7 1.0 1.2
Frag 9 AMB 1.0 16 1000 0.6 0.6 1.2-14
Frag 10 AMF 1.2 27 1000 0.7 0.7 1.2-14
2yh1 Frag 1 AB 1.2 10 10000 0.3 0.3 13
Frag 2 AMB 0.7 13 1000 0.4 0.4 13-1.7
Frag 3 AMF 0.8 7 1000 0.2 0.2 1.3-1.7
Frag 4 AFB 0.9 1 100 0.7 0.7 1.7-18
Frag 5 AMB 0.8 23 1000 0.3 03 1.8-1.3
Frag 6 AMF 14 28 1000 0.4 1.1 1.8-1.3
3NNH Frag 2 AB 1.6 5 10000 0.4 1.0 13
Frag 3 AM 1.6 9 1000 1.4 1.4 13
Frag 4 AF 13 15 10000 0.6 0.6 13
Frag 7 AB 1.6 10 10000 0.4 1.2 13
Frag 8 AMB 11 9 1000 0.6 0.6 1.3-19
4BS2 Frag 3 AB 2.8 0 1000 0.5 2.3 3.2
Frag 4 AM 2.5 0 1000 0.3 2.0 3.2
Frag 5 AF 2.5 0 10000 0.5 2.3 3.2
Frag 6 AB 1.0 16 10000 0.4 0.4 1.4
Frag 7 AMB 1.0 6 1000 0.5 0.5 14-14
Frag 8 AMF 11 12 1000 0.6 0.6 14-14
4ANOT Frag 2 AB 2.5 0 10000 1.8 2.0 1.4
Frag 3 AM 1.6 6 1000 11 1.1 1.4
Frag 4 AF 2.2 0 10000 1.2 13 1.4
Frag 8 AB 13 69 10000 0.9 1.1 0.8
Frag 9 AMB 2.3 0 1000 1.5 2.2 0.8-1.8
Frag 10 AMF 2.5 0 1000 1.9 2.1 08-1.8
Frag 11 AF 3.1 0 10000 2.2 2.6 1.8
Unbound docking




1B7F | Frag 1 AMB 1.3 3 1000 0.9 0.9 1.3-0.9
Frag 2 AMF 1.0 14 1000 0.8 0.8 1.3-0.9
Frag 3 AF 1.0 15 10000 0.6 0.6 1.3
Frag 7 AB 2.1 0 10000 0.4 1.7 1.3
2YH1 Frag 1 AB 1.6 14 10000 0.3 0.3 2.0
Frag 2 AMB 0.8 13 1000 0.4 0.7 20-29
Frag 3 AMF 1.3 1000 0.2 0.8 20-2.9
Frag 4 AFB 1.0 1 1000 0.7 0.7 29-17
Frag 5 AMB 13 15 1000 0.3 0.3 1.7-21
Frag 6 AMF 1.1 23 1000 0.4 0.4 1.7-21

* The best docked conformer is also the closest conformer in library after perfect fitting.




Table S6. Closest pose and number of good solutions in the top-scored docking poses for each sub- anchored
fragments, compared to the RMSDs of the closest sub-anchor (2 nucleotides), and of the closest conformer in
library after perfect fitting.

Docking run 7 Rechiie 2 Fitting 5
Min RMSD (A) | Hits Nb poses | closest sub-anchor (A) | Nb sub-anchors | Min RMSD (A)
1B7F Frag 4 SF 0.9 321 2.102 1.4 5183 0.5
Frag 6 SB 1.2 413 2.10 0.8 5109 1.0
omGz | Frag2sB 1.1 71 2.102 1.5 6680 0.4
Frag 7 SF 1.2 10 2.10 2.6 5735 0.3
Frag 1 SB 3.4 0 2.10° 1.9 5370 0.7
3NNH Frag 5 SF 1.6 9 2.10° 13 5127 0.7
Frag 6 SB 1.2 6 2.10° 1.9 5441 0.5
4BS2 Frag 2 SB 2.6 0 2.10° 2.9 7027 0.2
Frag 1 SB 2.3 0 2.10° 2.9 5695 1.4
ANOT Frag 5 SF 2.5 0 2.10° 2.6 5688 1.7
Frag 7 SB 0.9 7273 2.10° 1.0 5688 0.8

Table S7. Closest pose and number of good solutions in the top-scored docking poses for each (sub-) sub-sub-
anchored fragments, compared to the RMSDs of the closest sub-anchor and of the closest conformer in library
after perfect fitting.

Docking Fitting
Closest
Docking Min . ) Nb sub- | Min RMSD
. Hits Near-hits | Nb poses sub- .
run RMSD(A) . anchors (A)
anchor(A)

1B7F Frag 5 SSF 1.1 122 665 2.10° 1.1 10* 0.9
Frag 5 SSB 1.2 129 507 2.10° 0.8 10* 0.9

2MGZ | Frag 1 SSB 2.1 19 2.10° 1.3 10°* 0.3
4BS2 | Frag 1SSB 4.2 0 0 2.10° 4.3 10* 0.2
ANOT Frag 6 SSF 3.1 0 1.10° 4.2 10* 0.8
Frag 6 SSB 1.6 267 13750 1.10° 1.0 10* 0.8

Table S8. Results of all-atoms chains building, before and after refinement of the 1000 top-ranked chains.

Before refinement After refinement oo i v
models
Nucl. |Nb chains Min RMSD % with RMSD Min RMSD % with RMSD
(A) <2h | 3h | <k (A) 3A | «4h | <sA
1b7f| 2-9 | 1000 | 16 3 | 16 | 51 | 1.7 3 18 56 66
levj | 27 | 1000 | 1.8 11 | 99 | 99 | 18 14 99 | 99 94
2mgz| 511 | 1000 | 1.4 9 | 13 | 8 | 1.5 5 13 93 50
2yh1| 37 | 1000 | 08 11 | 14 | 24 | 10 12 15 | 42 67
3nnh| 4-10 | 1000 | 2.8 o | o | 27 | 2.7 0 30 82
4bs2| 5-9 909 | 1.8 11 | 13 | 1.7 12 13 52
Unbound docking
1b7f| 29 | 1000 | 16 4 | 16 | 52 | 1.7 4 19 58 68
2yhl| 27 | 1000 | 1.0 13 | 36 | 67 | 1.1 12 38 76 77




7574566 67 8 559 7 7 66 7576698 7

4n0t 1 --TECTLEMENFPPSY----TQRNIRDLLQDINV-—--—-—=-- VALSIRUBS-LRF--NTSEREABIDV 51
lcvy 1 ----ASLEVGDLHPDV----TEAMLYEKFSPAG--—-—-—-——-- PILSIRVERDMIT--RRSHEEAEVNF 49
4bs2 1 ----- DLEVIEGLPWKT----TEQDLKEYFSTFG-———-——-——- EVLMVQVEKDLKT--GHSKGHGEVRF 48
2mgz 1 ----RRLEVSNIPFKY----REPDLTAMFEKVG--=-—-——-——- PVVDVEIEFNE----RGSKEEGEVTM 47
2yhl 1 ---ARRLEVGNIPFGI----TEEAMMDFFNAQMRLGGLTQAPGNPVLAVQIN ODENBAELEF 55
1b7f 1 --SNTNLEVNYLPQODM----TDRELYALFRAIG--—-——-———- PINTCRIMRDYKT--GYSEEGEAEVDF 51
3nnh 1 --DAIKMEVEOVPRTW----SEKDLRELFEQYG--—-—-—-——-- AVYEINVERDRSONPPOSREECEVTF 53
6 6 755 56 5556
4n0t 52 TSKEDARYCVEKLNG-LKIE--GYTLVTRVEN------ PLEKSKR--—-—-- TDSATLEGREIHIRNLST 105
lcvj 50 QQPADAERALDTMNF-DVIK--GKPVRIMWB®RD--------—--—-—-—-—- PSLRKSGVGNIBIRNLDK 98
4bs2 49 TEYETQVKVMSQR---HMID--GRWCDCKLBNSK-------------- QSQDE---PLRSRKVEVGRCTE 96
2mgz 48 QNPDDADRARAEFNG-TTIE--GRRVEVNLEEQ---------——-—-———-———————— RVTKIEVGGLPY 89

2yhl 56 RSVDETTQAM-AFDG-IIFQ--GQOSLKIRRBEDYQPLPGMSENPSVYVPGVVSTVVPDSAHKLEIGELPN 121
1b7f 52 TSEMDSQRAIKVLNG-ITVR--NKRLKVSYBRPG IKDTNLEVEINLPR 98
3nnh 54 YTRKAALEAQNALHNMKVLPGMHHPIQMKPEBS DAIKMEVEQVPR 98

556 575 5 55 75 5 5 5
4n0t 106 ELLDENLLRESFEGFGSIEKINIBAGOK-EHSFNNCEAEMVFENKDSAERALQ-MNR-SLL--GNREISV 170
lcvj 99 SI-DNKALYDTFSAFGNILSCRVVCD----ENGSKGEGEVHFETQEAAERAIEKMNG-MLL--NDRKVEV 160
4bs2 97 DM-TEDELREFFSQYGDVMDVEIBK------- PFRAEAEVTFADDQIAQSLCGED---LII--KGISVHI 153

2mgz 90 HT-SDKTLHEYFEQFGDIEEAWVETDR--NTOKSRGEGEVTMKDRASAERACK-DPN-PII--DGRKANV 152
2yhl 122 YL-NDDQVKELLTSFGPLKAFNLEKDS--ATGLSKGEAECEYVDINVTDQAIAGLNG-MQL--GDKKLLV 185
1b7f 99 TI-TDDQLDTIFGKYGSIVOKNIERDK--LTGRPRGYAEVRYNKREEAQEAISALNN-VIPEGGSQPLSV 164
3nnh 99 TW-SEKDLRELFEQYGAVYEINVERDRSONPPQSKGEBCEVTFYTRKAALEAQNALHNMKVLPGMHHPIOM 167

7
4n0t 171 SLADK---- 175
lcvj 161 GREKSRKER 169
4bs2 154 SNAEPK--- 159
2mgz 153 NLAYLGAK- 160
2yhl 186 QRASVG--- 191
1b7f 165 RLA------ 167
3nnh 168 KPAD----- 171

Figure S1. Sequence comparison of the binding sites of the proteins in the benchmark. The sequence structurally
aligned with PROMALS3D (1) are coloured according to the number of proteins were it binds RNA (contact
cutoff 4 A). The conservation score scorescons (1) is reported on the 1% line.

(1) Pei, J. and Grishin, N. V. (2014) PROMALS3D: multiple protein sequence alignment enhanced with
evolutionary and three-dimensional structural information. Methods Mol. Biol. Clifton NJ, 1079, 263-271.



Figure S2. Differences between RNA-bound and unbound structures 1B7F and 3SXL. The bound and unbound
structures are represented in green and magenta respectively. The parts resolved only in the bound structure are
distinguished in blue. (A) The structures are aligned on their RMM1 domain. (B) Teach RRM domain of the
unbound structure are aligned on the corresponding RRM domain of the unbound structure.



